Background: Thyroid hormones are among the most prescribed drugs in Germany. Although iodine supply has been improving in the last decade, annual prescriptions for thyroid hormones are rising. The aim of this study was to provide prevalence of thyroid hormone prescribing and to explore reasons for thyroid hormone prescription in primary care settings. Study design: A cross-sectional study. Methods: Data collection took place in six general practitioner (GP) practices in Hesse, Germany. We used the records of six GP practices to estimate prevalence of thyroid hormone prescribing. All patients who received a prescription of the active ingredient levotyroxine during the preceding 3 months were mailed a study invitation. A proportion of the identified patients were interviewed. In addition, demographical data and all medical findings related to thyroid disease were recorded. Results: On average, 9.2% (SD 4.6) of all patients from participating practices were taking thyroid hormones. The majority were female (82.5%). In 47.7% of the study participants, the GP's diagnosis, according to their records, was nonexistent. In 13.6% of cases, the documentation of the diagnostic information was incomplete. While 25% of interviewed patients with high educational background initiated further diagnostic investigation, only 4.4% of the patients with lower education did so. Conclusion: In the majority of patients treated with thyroid hormones, doctors had not documented the precise indication for prescription.
Background
Thyroid hormones are among the most prescribed drugs in Germany. 1 According to the German National Health Survey, the prevalence for thyroid hormone intake is 5.1%. 2 Although iodine supply has been improving over the last decade, 3, 4 annual prescription rates for thyroid hormones are rising. 2 According to current research, the indication for thyroid hormones in cases of euthyroid, diffuse, and endemic goiter is still controversial. [5] [6] [7] [8] [9] Additional factors for high prescription rates could be the economic motives of doctors and the pharmaceutical industry, as well as patient-and physician-related psychological factors.
of the diagnosis "thyroid disease?" How do patients perceive the regular intake of thyroid hormone?
Methods

Study design
This is a cross-sectional study about the intake of thyroid hormones in primary care.
recruitment
We selected a convenience sample of six medical practices of differing sizes from both urban and rural locations having varying organizational structures (solo/group practices). We used practice management software to find all patients who had received a thyroid hormone prescription, independent from office visits, during the preceding 3-month period. Therefore, we estimated prevalence of thyroid hormone prescribing in primary care practices. Prevalence of prescribing was the percentage portion of patients who had received a prescription of active ingredient levotyroxine in relation to all patients who visited the practice (direct office visits + indirect contacts for getting prescriptions, without seeing the doctor), in the preceding 3-month period. All identified thyroid hormone patients received recruitment letters in August 2008. Every patient who was allowed participation was interviewed. We aimed for a sample size of 200 participants, which was calculated by the method of Lemeshow et al. 10 
Data collection and instruments
After written consent had been obtained, patient interviews took place over a time period of 6 months (October 2008 to April 2009). One interviewer conducted standardized interviews using a semi-structured questionnaire, which was designed and tested beforehand during a test run. The questionnaire contained the following information: time of medication intake; preparation and dosage; reason for thyroid hormone intake; symptoms both at the time of diagnosis and after starting therapy; adverse reactions; level of doctors' involvement in thyroid disease-related treatment; disadvantages of thyroid hormones; and patient concerns with regard to withdrawal of medication. All questions were coded with preassigned variables. Interview data were analysed quantitatively by one researcher. Furthermore, all medical findings related to the thyroid gland, co-medications, and demographical data of the patients were recorded.
For every case we assessed whether the GP's records contained diagnostic information that justified therapy (all thyroid disease-related letters from specialists and general practitioner [GP] notes including thyroid function tests).
The diagnostic information that justified therapy was rated "complete" when records contained information about metabolic status (hypothyroid/euthyroid/hyperthyroid), morphologic alterations (yes/no), and size of thyroid gland (yes/no). The term "morphologic alterations" referred to every kind of expansion lesion (generally nodules or cysts) seen in ultrasound or palpabled in clinical examination. The information was rated "incomplete" when one of these three parameter values was missing. The category "nonexistent" was rated when GP records do not contain any diagnostic information.
During interviews, we asked open questions about the natural course of the patient's disease. We classified every patient in one of five typical situations describing how the diagnosis was established. The typical situations were found in a qualitative evaluation of the interviews in a preliminary test run.
Similarly, four typical patient reactions when confronted with the scenario of medication withdrawal were found in the test run. Every patient was assigned to one of four typical reaction categories (Table 3) .
For calculation of interrater agreement, we also coded the patient's information about their thyroid disease in three categories (metabolic status, morphologic alteration, and enlarged thyroid gland).
Statistical analysis
All data were coded and entered into an anonymous database. For univariate comparisons of categorical data we used the chi-square test. The t-test was used for comparing means. For measurement of interrater agreement we applied In Germany, thyroid blood parameters do not belong to "the catalogue of benefit of the health insurance fund for health check-up" of the German Federal Joint Committee of doctors and health insurance funds.
Cohen's kappa coefficient. The normal distribution was tested with the Kolmogorov-Smirnov test. All statistical analyses were performed with SPSS software (v 15.0; IBM Corporation, Armonk, NY, USA).
Ethics approval
The study was approved by the local ethics commission of Philipps University of Marburg, Marburg, Germany, and is in accordance with the Declaration of Helsinki.
Results
Patients
We identified 887 patients who receive permanent prescriptions of thyroid hormones. On average, 9.23% (SD 4.6) of all patients in the participating practices were taking thyroid hormones. The majority of these were female (82.7%). Of the identified patients, 214 (24.1%) were eligible for participation and were interviewed. Patient characteristics are shown in Table 2 .
The comparison between participants available for detailed interview and nonparticipants showed no genderspecific differences. On average, participants were 3 years older than nonparticipants.
reasons for thyroid hormone intake (patient's point of view)
A total of 129 patients remembered their metabolic status at the time of diagnosis. Of these, 72.1% quoted hypothyroidism (euthyroid 13.2%; hyperthyroid 14.7%). A total of 205 participants remembered morphologic alterations. Of these, 63.4% had a nodule or cyst. A total of 202 patients could give detailed information about their thyroid gland size. Of these, 64.4% had an enlarged thyroid gland at the time of diagnosis.
Interrater agreement between doctors and patients: reasons for thyroid hormone intake
For morphologic alterations, we noted the highest accordance between doctors and patients (k = 0.654; standard error [SE] = 0.084; n = 89). For thyroid gland increase, the accordance was moderate (k = 0.488; SE = 0.096; n = 85) and low for the metabolic status (k = 0.334; SE = 0.084; n = 58).
Symptoms at time of diagnosis
At the time of diagnosis, 31.3% of patients had never experienced thyroid disease-related clinical symptoms. However, 36.9% had one or two symptoms, while 31.8% had more than three symptoms at the time of diagnosis.
reasons for thyroid hormone intake (doctor's point of view)
In 47.7% of the study participants the GP's diagnosis, according to their records, was nonexistent. In 13.6% of cases, the documentation of the diagnostic information was incomplete (Table 3 ). In 38.8% of patients, GPs had all necessary diagnostic information available to justify the therapy.
Situations that led to thyroid disease diagnosis
Half of the patients went to their doctor because of symptoms or self-detected morphologic alterations, although not relating them to thyroid disease. The doctor started the diagnostic investigation (Table 1) . A total of 20.1% of participants were diagnosed by chance, mainly during health checkups, even though the thyroid blood parameters do not belong to "the catalogue of benefit of the health insurance fund for health check-up" in Germany. 16 A total of 13.6% of the patients were concerned about thyroid disease, irrespective of existing symptoms, and initiated further investigation themselves. (Table 4) . No fundamental differences between the two educational groups were found in the remaining three categories for establishment of diagnosis.
Patient perceptions about regular intake of thyroid hormones
We found different patient reactions when confronted with the scenario of medication withdrawal. While 16.8% (n = 33) thought nothing would happen if the medication was withdrawn, 9.6% (n = 19) of patients thought they would die (grave consequences). Most of the participants (43.7%, n = 86) belonged to the category "symptoms that do not strongly influence the quality of life/daily routine not disturbed." A total of 29.9% (n = 59) of participants expected symptoms that would influence the quality of life and disturb their daily routine. When asked "Do you think it could be of disadvantage to take thyroid hormones?", 83.6% gave a negative answer, but 16.4% had already thought about disadvantages.
Discussion
On average, 9% of all patients from the participating practices were taking thyroid hormones. For nearly half of the study participants, the GP's diagnosis, according to their records, was nonexistent; in more than one-tenth of the cases, the diagnosis details were incomplete. In onefifth of the study participants, thyroid disease had been diagnosed by chance following a blood test in the context of a health checkup. Illness perceptions and patient expectations during consultation depended on the educational background.
To our knowledge, this is the first study that critically questions the current prescription practice of thyroid hormones in Germany. This topic has political and economic relevance (financial savings from reduction of unnecessary prescriptions; role assignment in diagnosis and therapy of thyroid disease between specialists and GPs) for primary care.
With a total response rate of 24.1% for the interview part of our investigation, we cannot exclude a selection bias. However, this rate conforms with usual response rates for postal recruitment. 11 We found a high rate of patients taking thyroid hormones who did not have clear documentation of the indication for the prescription in their medical record. The process of thyroid hormone prescription is governed by different actors, namely GPs, specialized doctors, patients, and the pharmaceutical industry. Aside from pure medical reasons, the interests and activities of the aforementioned stakeholders are based on economical and psychodynamic aspects: in Germany, patients with thyroid gland disease are treated by different medical specialities. GPs usually refer patients with thyroid diseases to specialists for further examination (eg, ultrasound, thyroid scintigraphy, and special blood tests), diagnosis, and therapy recommendation. GPs then continue further therapy according to the recommendation of the specialist. Coordination of these different levels of care is challenging and may lead to loss of information. 12 This may be one reason that the majority of our study patients' records did not contain diagnostic information justifying therapy. Furthermore, GPs in Germany do not archive patient documents longer than 10 years, 13 and they are often lost after change of practice.
Thyroid hormones are usually prescribed lifelong. Balint et al found that diagnosis and its therapeutic consequences (represcription) could be a result of a difficult doctor-patient relationship.
14 The result of doctor-patient contacts where patients exhibit unexplained medical symptoms are often unnecessary prescriptions or somatic investigations. 15 One possible reason for patients to receive a prescription for a thyroid hormone without a clear, definite diagnosis to support the prescription could be that patients presented to their physician with unexplained medical symptoms and were prescribed thyroid hormone as an intervention.
In one-fifth of the study participants thyroid disease was diagnosed by chance following a blood test in the context of a health checkup. This is significant as thyroid blood parameters do not belong to "the catalogue of benefit of the health insurance fund for health check-up" in Germany. 16 Therefore, these patients must pay privately unless a specific disease is suspected. 17 One could speculate whether the possibility of higher profit when seeing private patients influenced the number of patients who were diagnosed this way. 18 As the diagnosis of a chronic disease is favourably remunerated for physicians in the German health care systems, there might be a lower threshold for diagnosis. The current remuneration system pays doctors for quarterly patient contacts. 19 Therefore, the financial benefit of repeated consultations of patients with thyroid disease by far outweighs the costs incurred. The current remuneration procedure of the German health system favours uncritical prescription of thyroid hormones.
Our results showed that patients with higher educational background initiated further diagnostic investigation significantly more often than patients with lower educational background. One possible explanation could be that patients with a higher education have more competence and financial funds, thereby being more likely to inform themselves of health topics. 19 According to observations by Willems et al, patients from higher social classes communicate more actively, show more affective expressiveness, and are more self-confident. As a consequence, these patients were more involved in medical decision making. 20 In contrast, patients from lower social classes had a more passive role in the communication process. As a result, these patients received less information and fewer examinations. 20 In addition, participants with a higher educational background were shown to have more health awareness and to exhibit healthier behavior. 21 We found a broad spectrum of perceived importance of thyroid hormone medication. The importance of medication for the individual patient might be influenced by his or her personal illness conception. 22 Leventhal et al describe five components that influence illness perception. 23 Among these they describe, on the one hand, symptoms that patients associate with illness, and, on the other hand, expected consequences and outcomes.
The results of our survey showed that the majority of the patients taking thyroid hormones are female, most of them beyond childbearing age. One possible explanation could be that, in females taking estrogen, higher doses of thyroxine are required. 24 Bioavailability of thyroxine seems to be lower in female than in male patients. 25 An alternative hypothesis is the lower health care utilization threshold for women with nonspecific complaints in Germany. 26 This could result in women being labeled for thyroid disease and prescribed thyroid hormones more frequently than men. Lastly, to lose weight by taking thyroxine might, in some patients, be a reason to press GPs into prescribing thyroxine or to take it longer than indicated.
Permanent thyroxine therapy is not without side effects. Suppressive therapy can cause loss of bone mass. 27 Therefore, the fact that thyroxine is prescribed uncritically is reason for concern.
Conclusion
The current remuneration procedure of the German health system favours uncritical prescription of thyroid hormones. In the majority of patients treated with thyroid hormones, doctors had not documented the precise indication for prescription.
